(19) d« 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(1 1 )Pubiication number: 1 0200200671 83 A 

(43)Date of publication of application: 22.08.2002 



(21 )Appiication number: 
(22)Date of filing: 



1020010007600 
15.02.2001 



(71 )Applicant: 
(72)inventor: 



SAMSUNG SD! CO,, LTD. 

KWON, HO JIN 
SEO, JUN WON 



(51)lnt. CI 



H01 M 4/36 



(54) CATHODE ACTIVE MATERIAL FOR LITHIUM SECONDARY BATTERY AND PREPARATION METHOD THEREOF 

(57) Abstract: 

PURPOSE: A cathode active materia! for a lithium secondary battery and its preparation method are provided, to 
improve discharge capacity, cycle lifetime and electric power amount characteristic. CONSTITUTiON: The cathode 
active material comprises 10-90 wt% of a compound selected from the group consisting of amorphous or crystalline 
metal hydroxides, metal oxyhydroxides, metal oxycarbonates and metal hydroxycarbonates, or at least one lithium 
compound represented by the formula 1 to 9 having a surface treated layer containing metal oxidesi and 10-90 wt% 
of at least one lithium compound represented by the formula 1 to 9(formula 1: LixMn(1 -y)MyA2, formula 2: LixMn(l-y) 
MyO(2-z)Az, formula 3: LiMn20(4-z)Az, formula 4: LixMn(2-y)MyA4, formula 5: LixB(l-y)MyA2, formula 6: LixBO(2- 
z)Az, formula 7: LixNi(1-y)CoyO(2-z)Az, formula 8: LixNi(1-y-z)CoyMzA2, formula 9: LixNi(1 -y-z)MnyMzAα), 
wherein 0.95 &it;=x&it;=i .1 ; 0<=y<=0.5; 0<=z<=0.5; 0<=y<=0.5; 0<=z<=0.l; o&it;&aipha;&it;=2; M is 
at least one selected from the group consisting of Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, 
Dy, Ho, Er, Tm, Yb and Lu; M is at least one selected from the group consisting of Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, 
Pr, Nd, Pm, Sm, Eu, Ga, Tb , Dy, Ho, Er, Tm, Yb and Lu; A is selected from the group consisting of O, F, S and P; 
and B is Ni or Co. 
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(71) ^"licioM 

(72) #*§4 €3^ 

^51^ °>Al ^ >l ^-508^^1 

$ ^508^*1 

(74) cflelti 

^-nis-^^ol 

^43^ : Si-i- 



(54) ^#014 ^1-g- 3£2r£ ^ ^ ^2- 



^^-S", ^ ^-AlS>olH^A}olH, ^l^tflolE =4* SW^^M ^Ml°mS ^If-ol^ ^ 
oflA-1 ^S]5) fe J^Vg- g:^ ^ Xt*}^ X^H)*°1 *)7l 3*«H 1 ifl*] 9^1 2f^#S^Ei Ajgfl 

Elfe *}4 0 14^1 Sl# Wi- SIS^ *M 5l-*VXl j ^ go] jjj.^^^ Aj6H 5 ji, o}^o) bJ 



1] 

Li x Mn!_ y M' y A 2 
2] 

Li x Mn!. y M' y 0 2 . z ^ 
[sW 3] 
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Li x Mn 2 0„. z Az 
[SWU 4] 
Li x Mn 2 . y M' y A 4 
5] 

Li x B!_ y M" y A 2 
[*r*H 6] 
Li x B0 2 . z A, 
[44-*! 7] 

LijjNii.y Co y 0 2 . z Az 
[44-*! 8] 

LixNii-y.z Co y M" z A 2 
[44-*! 9] 

Li x Ni 2 . y - . z ' Mry M ' z - A a 

AioflA^ o.95 < x < 1.1, 0 ^ y ^ 0.5, 0 < z < 0.5, 0 ^ y' ^ 0.5, 0 < z' < 0.1, 0 < a < 2°]3L, 
M ' * Al, Co, Ni, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, 
Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No, £ LrS °]4^4 ^6§x\ 4^5]^ 44 o)^o] %±o] jl, 
M" Al, Cr, Mn, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, T 
h, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No, ^ LrS. ^Jf-o^ ^<%X\ 4^£)fe 44 0)46) |io]Bj, A 
fe 0, F, S ^ PS o]^f-^^l ^<H14 4«<S] 57, B fe Ni JEfe Co°14.) 

4^4 H}4 §61, £ ^ 6, e| # o]4 ^-g- 0-^4 44 44 4^4 4^ g A>6|^ 4^ 

4*144. 

5. 2 

£4^4°^##C34 0 l*h44s^ 

£ lafe 4 t^ 5 ! 13 tt#3£ °l-§-*H #4 443 EDX 14* 4^4 ^2flH. 
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£ lb! & 444 44<*fl 74 44 4144 4444 4^ 444 EDX 14* 444 3Z4=. 

£ lc! £ 444 444 134 4^ #1^4 4444 424 44 444 EDX 441 444 nsflH. 

£ 2! 4 444 444 4, io g 164 4^4 14 44" 4144 44(0.1C) ^ i^(l.OC) 444 444 444 

£ 3* 4 444 44 i 4, io g 164 1^ 44 »#«4 44« 44 444 444 asflH. 

444 444 44 
444 s-4 
444 44! 44 4 a 444 4444 
[444 44 44] 

4 #4! 4# 44 444 44 414 4 a4 ^ 4-44 33 o.^, iL4 4444! 444 444 4 44 
« 44 444 444! 44 44 444 44 414 ^ 714 42 444 44 444. 

[44 7|#] 

44 44444 44#4 e)f- 44 44! 4^ 44 447} 3.7V, 4 4V44 343.4 3C44 4^44! 444 
44, ^S4 444, ^24 f-4 44431 4! 444 4314 444 444! ii±44. 44Mf 44 

444 4^ £4! 4 4tW 444s $1! 444 95% 444 i7>44 LiCoO 2 * 4442. 4^4, 444 LiCo 
0 2 1- 444^4 *}±r ii414 ^0} #$$3. 0^4. LiCo0 2 444 44 £4^ 444! 44 44 44! 44 4 
44 ai23 4^44, 44 ^444 4444 44, 4434 44 71144 44 44 !44 44 ^ 
4 4434 44 7fl4°ll 44 A!4 $14, 4* 447}- 444s 44. 

4 44 44 i7fl4 LiCo0 2 4 7fl4 !4 44s 4^ 4-4 4 5,292,601 Jl4 Li x mo 2 (m! Co, Ni 4 Mn ! 44 
5L 444 4i4s, x ! 0.5 44 i4)7> 4444 $14. 44 44 4 5,705,291 £4! a! 444^4 iLS-4, 4 
# 44^444^, 4444 444^, 44 44444s, 44 44^44^, 44! 4444^, 44 4444^ 

SEfe 41-4 441-4 5.44^ 2414 44444^ 444444 441(lithiuated intercalation compound)! 

!443i, 4» 400 °c 444 ^444 44 44444^ 444444 441 £44 441s 2*34! 4 
44 4444 $14. 

n44 444 44 44, 444 44 % 44-1 44 444 444 44 4144 4444 44 4!7> 4*3444. 

444 44314 4! 4 #4 44 

4 44! 444 4434 4444 44 4^4, 4 444 44! 44 44, 444 44 (power) 4 44# 4 
4 444 444 44 44 444 44 4144 4!4! 444. 

4 444 4^ 44! 444 144 444^ 44 44 444 44 4144 42 444 4!4^ 444. 
444 44 4 44 



^7} 4-44 4444 444, 4 44! £44 444 3^ 444 ^4 4441, ^4 4444^-4-44^, ^4 4 
47>h44e * =4* 44^4-4 ?}i^4lss 4444 ?44 444! 441, £! ^4 4414 £44! £4 
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71 sj-flH ! ifl^| go] ^tl-s^B] ti^fe e]# 3^#^ it*Rr elf- °1*> #*l-g- 

[SJ-*H 1] 
Li x Mn!. y M' y A 2 
[Sr«Hl 2] 

Li x Mni.y M'y0 2 . z A? 
3] 

Li x Mn 2 0 4 . z A, 

[sj-«h 4] 

Li x Mn 2 . y MyAi 
[3-«K5] 
Li x Bi_ y M" y A 2 
[s**H 6] 
Li x B0 2 . z A, 
[JJ-«H 7] 

Li x Ni!_ y Co y 0 2 _ z A z 
[5r«H 8] 

Li x Nii.y. z Co y M" z A 2 
9] 

Li x Ni ! . y . . z > Mriy ■ M ^ A a 

(^•7] -^HH, 0.95 < x < 1.1, 0 < y < 0.5, 0 < z < 0.5, 0 < y < 0.5, 0 < z' < 0.1, 0 < a < 2°]JL, 
M 1 -cr Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, Dy, Ho, Er, Tm, Yb ^ huS, ? 
«1H 3I-14 olAj-<q j7 f M - A1> Cr> Mn _ Fe> Mg _ Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, D 

y, Ho, Er, Tm, Yb ^ LuS ol^H*! -^^Sj^ «K €^ 0 H, Afe 0, F, S ^ P-3- <>1-^«H^ S^IM 

#^=U, Bfe Ni £rr Co°14.) 
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& 4*34 £4, S.^} afe 4^ #4 4444 ^4 4^14°lH44°l4 ^4 4^l4iH-14m *J ^ 

oIh^-a] 7fa.i.flo]E S o] = <^^ ^o)i^ 4^5)^ sift, afe ^4 441-4 £44fe £4*lel4 0 ) *M 4 

#5.43 4^5)^ e]f- 44«4 444^ ^4 £44fe el# °14 4*14 4^ ^ 4^4 

*H^44. 

°14 & 4^4 c!4 -1MI*MI 4*344. 

€■ 4*3 3 el 3 elf - 44#4, X4 *lel44 &4 e]# 44#4 £44 elf- °14 4*14 4^ tt^^i «4 
3H4. 

4 4^1 e]# 4*14 °<K *le]44 i4i ^4 441-4 £44^14 ^4 4444 #4 
4a14 0 1h44°]h, ^-4 4^14a.vflo}E g =4? *Mj=^-a1 4a.^l°lss =>l^*i 4^5]^ 44»4 it 
4fe el #01 t}7] 44^1 1 9^4^ 4^3^ 44#4 £44^ elf - 44#4, £4 *le]s41 4 
£ 471 44^1 1 9^43 4^£)^ 44#4 it4^ elf - 44#4 5444. 

[44^1 l] 

LixMn^y M y A 2 
[44^ 2] 

Li x Mni. y M' y 0 2 . z ^ 
[44^1 3] 
Li x Mn 2 0 4 . z A3 
[44^1 4] 
Li x Mn 2 _ y M' y A4 
[44^1 5] 

Li X Bj .y M"y A 2 

[44^1 6] 

Li x B0 2 „ z A, 
[44^ 7] 

LixNii.y Co y 0 2 _ 2 4 

[44^1 8] 

Li x Ni!. y . z Co y M" z A 2 
[44^1 9] 



- 5 - 



^fl-Pf-*) 42002-0067183 



Li x Ni ! . y - . z - Mny'M' z 'A a 



(•#71 ^oll^, 0.95 < x < 1.1, 0 < y ^ 0.5, 0 ^ z ^ 0.5, 0 ^ y' ^ 0.5, 0 ^ z' < 0.1, 0 < a < 2 C, 1^-, 
M'4 Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, Dy, Ho, Er, Tm, Yb ^ LuS. °l^f-<H4 5- 
ofl^ AlEBsj^ 44 %.±o]5L, M" £ Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, D 

y, Ho, Er, Tm, Yb £ LuS °14<>]4 T^E)^ 44 °14^] 4i°14 A^r 0, F, S * P5L °]4<>]^ ^oflA^ 

4^31, BfeNi SL^ Co°14.) 



#7l ^5l€ 34 44#4 42471 fl*})7l4 47] 3^ ! 95L h.b1 4^=)^ e)# 4444 ^4 
£^AW = -g-°J] £fe #4 ^-g-^-°S. (encapsulation) 44. 

47] ^4 447^1 t= -g-oj] 3:^ ^-4 44°-W ^44 £ S £ iEfe g-ofl 4 oj^ 740^ olti)*V 3H4 4_g- 

4 4 Si^, ^ tfl£34 iS. Mg, Al, Co, K, Na, Ca, Si, Ti, V, Sn, Ge, Ga, B afe As* 7>44 4 Si 4. 

4" 7] is) 3 ^4 CVD (Chemical Vapor Deposition) 4 3 (dip coating)^ 4 ^4 2^ 4^ 

* 444 4 SI4. o]e)4 4*S 4°41 44 4^4 4^ 44«1 fttf-fr -g-°-M 4^°] #a|el 4^ 4 
& 4, -8-°-?!* TflTi *Kr 3 2^^*14. 

5*. 2*8 4^4 444 ^ ol^HJE, #33 43)^ 4€ 4, 4^4 T^Rr 444 44 ^o] 4^ s 
7H1 444 4 ojfe 44(one-shot process)* 7=3 A] 4 4£ ^0.0], o] 4^,2. 444°ll 44 4*114 

0131, je^] ^4 4441 44 34 5-34711 ^144 4-E SI-H 44444. #7l <S44 *3<* fll«fl 

7H1§1 4^44 #71 444 1 rflxl C^JfE] 4^5]^ 3j-^f-(5}-f- 4^--§-)4 ^4 444°lH -8-0J) £fe ^4 44 

°J)4 447H 4<342 H44471, °1 447]^] 4s-t ^7H4fe 44-^s 4444. °1 afe 4 

^^^.S Sl-fe- *S<y 7>i(blowing gas)» 4714 Sl4. 47l f£°J ^^7 r i 

o>ss 7}^ 7 }± ^ C0 2 afe H 2 07> Sfe -¥-sfl 7}^(harmless gas)* 7>-g-%v ^ ojr}. ojnj, 4V7I ^ 

4* <£^a\o]b. -g-°Jj ^-g-°Jj^ ^71 el# ^# s^i a^s]^, 4%tsi ^ ^sAfoiH ^-4 

44°Ji* 51^- §4 S 24°11 214^ ^4sM 71171^4. #^el ^2 -g-oj) ^ ^ ^ 

4 44 -S7l*V 4-S-44 44^1 447H4^ *^ (one-shot process)-^ 73Al%v ^ xl4. 5^^. 

fl^, 471 el# S|«2r ^4 447}»1^ 4 0 J1 a^r ^4 44^4 447H1 4°J4 4, 4 10 ifl*l 30^ *4 «H 

Hl44(premixing)4 4^4 4^ Si4. 

#7l 4471^1 -g-nflol g:^ # o] ^ ol fe ^7H?1^, ^£ ^7> 50 ifl4 

100CS1 7 r ^» ^71?] ^ ( ^t7l» 44«M V I44 7>^^ <a«laj o. S fe ^sl%7}% f-*}^ 4^1 # 
y\m 44s)^4^41-4 Si 4. 

471 4471 elf - mm ^4 444 °1h $q stfe- ^4 44^4 4 4444 4 Sis, 7^1» ^ 

4 Si^ 4£# ^7>7l?J ^ 01 o.^ art*}, ^ot^ £4 tfls^"?] iSfe 4^ 4471 (planetary mixe 

r)«7i~g-«:^ 5]4. 



2^ ^^14 7>-g-slir 4-7] ^4 444°1h -g-°J]£. °1 4s4°11 ^4^ 0.1 ^fl^l 10 44^!47im 

0.1 W 5 44%°11 444^ 4^1 ^44 444t]4 sl^ ^4 4s4^1 44#4 4^7^ ^is?}4. SE^ ^ 
^7>oiH* °Jrs4i 4*114^ 0.1 ^4i 10 %, 44447lfe 0.1 ^fl7i 5%^ t44°]H -g-^* laf ^£ 
S14. 471 ^-4 44°-)]^ 1-4 °1 tfl^ 0.1 ^7] 10 44^147)]^ 0.1 ^14 5 44%°ll «044^ 4^1 
^-4 £fe ^4 44#4 444^ 7^4714, #4, ^4 £fe ^4 4414 4414 4471?] 7fla44. 
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#7] ^4aafe 4^4 afe -g-«fl£!^ 334 ^£ A>-g-t ^ oi a tfl^oj ofls, Mg, Al. Co, K, 

Na, Ca, Si, Ti, V, Sn, Ge, Ga, B As» 7>44 4 $14. 4?1 t3*Sfe *1144, °1144 afe oRnjL^-g. 
7>44 4 $la4 ^7lofl =4*£ 4*fl4±r 7^ #4 ^WHa, =4? °11^A>olH a^r ^4 oli = s.^A>o]H -8-4" 
ol *lla44. 

4>7l ^4 ^A>ol= -g-4) Si 447Wa 4 0 -3^ <flSfe Aldrich4°W 444tt 

S(tetraorthosilicate) 4°-*!4 4*tt 4a XU. ^SHWSI- °H44<>fl 4*fl*H 7fl24 Efl^ofl^a^^^ol 

a* a^v ^ E o irK ^7} ^4 44 0 Jj3 tfla^oj o,]^^ u>4^ 44°lH(v 2 0 5 ) a^ tfaq* 44*i|oi h ^-g- 
°J]4 7>44 4 $14. 

a]-71 ^4^1 4a7> 0.1 44%a4 4a4 44 4°^! £4 ^4 ^4^^ 4«H 1 441 9 5} 44 

#a o^o^ ^o)]Ai aI^e)^ 4444 iWRr 5147} 444*1 *2.*l. 47l ^4^1 ^£7f 10 44%» ^444 
s^43 4?1]4 M4 4?]^ 4434*1 S4. 

"3-8- ^4 444 34<>Ilfe. #4 447Ha 4 0 - 5 ! a^r 44 44 0 J]ol 444 44 *fl*l 200°C°fl^ i 

*fl*l 44 4a444. ^7] 4a ^4 44 4a°ilAi 344lfe 32 *1?M H4 ^ 

44344 Si. 200 0 c» ^4^ 434fe ^4 444«-o] g<H*W 4434*1 S4. a4, 4 

7i 4a ai^oi lAi^i 730.^ K^n^ %°} ^4=1*1 $ia 24*144 a44^ 34*11 

Li + 5] <>l*ol 4 #4*1 4^ °] $14. 

H44 ia^ ^*j4 *a*14 ^4i4, 444 44 £4 *3a ^*41 2^4 4*H o]f°1^HS las 42 4^4 
444 §14. 

Tda 4*3<>)1 44, 1^1 ^4 444°1h 4°^ ^4 44^ ^4 cfl7l 4^4 444^ 

^-4-4^1 4 0 la44°]aa 14 ^44^, ^44 c)4 427> 514^1 ^4 4444, ^4 4^14°1 

H4A>olH. > ^.^ 4Al ^iLifl OJE gc^ ^-^ ^ojcS-Al 7>a.UHo]E ^ §}4 s44fe S4^5l #ol ^A^ch 

a4^e| 401 ^a^ elf- 4444 ^s. a}44 4a °ij7_ 0} 30 o ifl^l 800 ts. 1 12ARV 44 °1*1 
e]4 554 71-44 4a $14. W l^ei 44 s4^el °J4 ^4 4444, ^4 4^14°la4 

4°la 44 4^l7>ai-iioiE £fe 4o]h^ai 4^.viio]e^ a- 44#a 44^1 <H, X4°H ^4 44#4 
544^- S4Alel 4°1 ^Ajsi Bj^. ^.^-#01 ^2:^4. 

olf A] £4*1 e) 401 ^a^ el# 44#4 ^4°11 ^44 ^4, a4 444 4^ 4^4 44 4^ ^4 44 
4 4^4(power) 44 4734 44 v a ^aa 7]t(]^4, 

4 4^14 444 471 44^ 1 441 93 4444 4°4^aa 44=1^ 44^ 1 4)^1 9^1 elf- 4444 444 
4a si 31, afe 444 44 4^aa elf 4444 7>44 4a $14. 

aj-71 44^1 ! vfl^i 9 o] o. ^si- 7 i jfl^, a]f « ^4°J4 44^ 44«ltfla 4444. 47l elf $j o.^ 
-a4^aa 44t11 e)f- 01*1- 4^14 44 4414 7)]24fet-)l 7>4s]^ ^4 <H^«- 74a a>-§-4 ^ 01 o.^ > ^ tfl 
i^o] o|| a eif 4ola5iloia, elf o}a|] e| o] e ^ elf s>oi h^-a>oi h» A>-g-^ ^ 514. 471 ^4 < Saa^r 4 
4°J, 5?4aoj, q^oj £fe 44^4 7>44 4 $i4. 4?1 44°Jaa^- 44 oH4Ho]e ^ nj-Tj. c14a}o]h. 
44 7>44 4 Sis, 47I ia4a°jaafe 5a4a 47Mh, 574a 4°laelloia a^r ia4a 4aviHai- 444 
4 Siaq, M^?jaate 4o1h44°1 a, ^4 4ola5flo4= a^ M€ o^he^ A>-g-%v ^ 514^ ^ 
44°I4 4€-S4 44°J4 4^9 4^aa 4444 Afla4 S4 7f44 4 SI4. ^4°Jaa 44°J, ^4a<4 
oj, a^ 44°J4 4^1 4a°J, 4?^ a^ 4^1 444^ 4a $14. 47l l-a$jaafe 44 44a4°l 
a a^r elf - i-4a4olH.7> a>^-i ^ $] auj. 47l 4 $Jaa^ 44 44°]a a^ elf 44°la» xy&q 4 $Ia 
471 oj$j o. sfe H3PO4I- 7>44 4 $14. 471 44°l, ^4a$j, ^<$, 44$J, 4a$J, 4$j ^ ojojoi ^1 
441-°!] 4^3^ 534 oM4. 
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44 4^4 3* 13, 14^ aej-ole] 44(mortar grinder mixing) 4 444 4 3.3, 33, 343 ^ ^4<§3 
44* 4343 343, °fl44, 344, 1, 434 4 344 43* 37}42 7]2) &o]£ u^}7] (solvent 

-free) 14S J3.433 4 4 (mortar grinder mixing)* 434^ 33 44344. 

334 441* 4 400 33 600°C3 4^33 <g^e]43 4 133 (semi - crystalline) 433 2 go] 

444 443] 44* *fli&44. 133 4^7} 400°CJiL4 ^o.^ ^<§2] 4-g-<>l 4443 44tt 4^13 

3 34. a* 13343 ^*fl g-t-i. ^, mfe 1^2] 43 43 ?d2 43* #S.°J (blowing) 4 
43 43 3^*11 ££* 4433 344 (remixing) 3 3 5]#«* S143 45E3 1 014. 

334 § 133 4431 44* 700 33 900 °C3 4£S 4 10 33 1534 *4 24 43344. 24 1^5] 
7} 700°CS4 4°-4 4^ #^o| ^^£) 7l &4%o] °>4. a o v 7 ] og^ ^ 2 afe 

°J (blowing) *fe S4433 l 33 5°C/43 4£s ^443 43«4a, 4 133 45133 13 34 44 434 

4 43 344^ 53 as 34344. 

333, 3^4 443 1 33 93 441S 3434 ^6\]*] 433^ 4413 £^ (remixing) 

33 514 3* 34 5143 33 44344. 

444 43 ^e]tH £33343 334 34 4414, S3 3333 44 443 l 33 93 34 44 

#4 4443 34 34 434 44 411* 4^44. 

43 34 34 434 44 4114 43 S3 334 34 441* 44344^ 10 33 90 44%3 4-°s 5f 
4^, 43 £4 3333 4^ 34 441* 44343^ 90 33 10 44%3 S444. 

34 43, 4 433 34 34 334 44 4114 £4 334 34 4444 S3 3333 4* 34 4444 
4443 444H4 43 S3 334 34 441-44 44 41ls 444 33 343 44 411 343* 4 
431 4 34. 443, 343 as 444 343 34 34 43* 31^4 4 34. 

34 4 433 4434 433 £ 3^3* 3344. ^34 434 133^ 4 433 4434 1 1331 «■ 4 
433 33 433^ 34 434. 

(43*11 i) 

LiCo0 2 (UM Korea4, 443 D - 10)* 5% Al - 3^ = ^.443^ 43^3. 4, 300°C33 33343 Al 4 

41" 43 ^^4, S3 334 LiCo0 2 » ^124S4. S3 3333 S4 LiCo0 2 (UM Korea4, 443 D- 

10) 70 44%4, 43 S3 334 LiCoO 2 30 44%* 4443 44 41^4 31^4^4. 

43 4^ 413/S33/433* 94/3/33 443s N- 31 3*3^ 433 43 44 413 433* 3^421 
4. 

25jum 433 Ai-£U 33 43 44 41^ 433* loom 43s 2^431, 3* 3*3 i.6cm3 4^as 44 

44 344 ^12:4^4. 1M LiPF 6 7|- -g-«fl4 343 7>s33H4 33* 4s33H(i : 1 433)3 44 434 
4*fl^AS 444^, Afls4(fresh) 34 ^44 4443 tsi 4^ 333 2016 433 s3 43* 3 
2:4534 

(433 2) 

133 * 300 °C 34 500°C33 434 34 ^134^ 43 433 14 4 0 ^43 434S4. 
(433 3) 
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133* 300 °C tfl-H 700°C»)13 434 34 ^^1*}^ 43 43^1 l4 4134711 434x14. 

(43°ii 4) 

LiCo0 2 (UM Korea*}. 444 D- 10)* 1% Al - 3^^.443 = 3.^3., 100 °C°113 3^43 £4 3 

34 LiCo0 2 » 7)1^4X14. £4 3333 LiCo0 2 (UM Korea*!-, 4*4 D- 10)4, 43 £4 334 LiCoO 
2 * 90 : 10 44% 34^. 4443 44 #434 2l|^4£4. 

^4 4^ ttlf 3443, 43 12 > ^<g# « 0 >^ o_jl 3«i 43* 7fla4S4. 

(-a^H 5) 

43 1% Ai- oii=s.^4°ls. tfl4 3% Ai- o]±5.s^>o]h 4-8-*- 34 *ll34:n.* 4^1 
(47.H1 6) 

3.*% 43-° ^ 1% Al - o]i = S#4o]c -g-?fl 5 o /o Al - oliiS3-A}o]x= _a.oji_g. A |-g-*l ^-g- 334:2* 43 

433 44 4^43 43434. 
(433 7) 

3333 &4 LiCoO 2 50 44%4 i4 334 LiCo0 2 50 44%* 444 3* 711342* 47l 433 14 4 
°J4tI1 43434. 

(-S*H 8) 

£3 3333 #4 LiCoO 2 50 44%4 £4 334 LiCoO 2 50 44%* 444 554 334^* 43 43 3 24 4 
<a47fl 43434. 

(433 9) 

S3 3333 g* LiCoO 2 50 *4%4 i4 334 LiCoO 2 50 : 50 44%* 444 34 74134^ 43 433 
34*1343 43434. 

(43 i io) 

aig 33513 ^ LiCo0 2 50 44%4 £4 334 LiCoO 2 50 44%* 444 34 334^* 43 43^1 44 4 
°i 43 4 3 4 St 4. 

(47H1 ii) 

3333 4* LiCo0 2 50 44%4, i4 334 LiCoO 2 50 *4%* 444 34 334^* 43 433 54 
4343 43434. 

(47H1 12) 

3333 #4 LiCo0 2 50 44%4 S3 33« LiCo0 2 50 44%* 444 34 334^* 43 433 64 4 
H43 43434. 
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(44*1] 13) 

£4 *|BJ5?*] LiCoO 2 30 44%4 X4 ^34 LiCoO 2 70 44%» 444 334 *)14*K2Tr #7] 14 4 

<a<5M 4 a] 45s 4. 
(4 ah 13) 

= 4 *|bJ3*| 44 LiCo0 2 30 44%4 S4 LiCo0 2 70 44%# 444 34 ^]^l*>31fe 47] -a ah 24 * 

H4t1] 4a1444. 

(^H 14) 

S4 ^5^5)^1 44 LiCoO 2 30 44%4 3.4 ^34 LiCo0 2 70 ^*8%« £44 34 ^l^lfe 47] 44°!] 34 ^ 

<a*M) 43444. 

(43^1 16) 

= 4 3334 44 LiCoO 2 30 44%4 34 334 LiCoO 2 70 44%» 444 34 7]]34^r 47] 434] 44 * 
43444. 

(4 a] cfl 17) 

£4 3333 44 LiCoO 2 30 44%4 £4 334 LiCoO 2 70 44%» 444 44 ^144^ 47] 44i 54 * 
■gsH 444S4. 

(44^1 18) 

34 3333 44 LiCo0 2 30 44%4 £4 334 LiCo0 2 70 44%» 444 34 3l43-3ife 47] 44^1 64 4 
<£t}7\] 43444. 

(44^] 19) 

34 3333 4^ LiCo0 2 90 44%4 34 334 LiCo0 2 10 44%# 444 334 ^14*>aife 47] 43^1 14 4 
°J4t]] 43444. 

(44^1 20) 

5.4 3333 44 LiCo0 2 90 44%4 34 334 LiCo0 2 10 44%!- 444 534 34 47] 44 i 24 4 
■asMI 43444. 

(43*1] 21) 

X4 3333 4^ LiCo0 2 90 44%4 34 334 LiCo0 2 10 44%!- 444 3 4 ^4 4^fe 43 44^] 34 4 
H43 44444. 

(s]2i 1) 

LiCo0 2 (UM KoreaA]-, 443 D- 10)4 4^ 443^. A>44^4. 

47] 44 4444 3443, 47] ^411 i4 4 o a4 4^ as s°J 44* ^ll^]S4 
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2) 

LiCo0 2 (UM Korea*}, 4*3 D - 10)* 5% *E3 Al- <>li = S^o|H *°J] o.£ 2^44 500°C33 10*14 * 
4 43343 H ]7g4 =^ 444 %-o] s_^o\] £4 334 LiCo0 2 44 ##4* 3^3434. 

43 44 #4^4 3*43 43 4*H 14 4<a4 4^ s4 £3» *ll24S4. 

(«1 si 3) 

2^J *3-°5L 10% *£.3 Al-«|i£Sf4°|H *3* *r**r-B., 1*1 3* 700°C34 104 4 44 434 ^ 4 
34^* 43 3^3 24 4343 434°i4. 

(%4&3 1) 

LiCo0 2 (UM Korea*}, 4*3 D- 10)4 0.1% *E3 Al- 3£H3.**}3H * °» o.£ SfJ^rJl, 300°C33 10*14 

¥4 13343 33^ 44 44* *3 X4°fl ^34, S3 334 LiCo0 2 44 4*3* 3^4534. 
471 44 4*3* 3*43 471 433 14 434 43i>-S s4 4*14 3a4Si4. 

(%*E3 2) 

LiCo0 2 (UM Korea*}, 4*3 D- 10)4 1% *£.3 Al - <>]dt:H5.#*MH *«3}°.S 2^4-1, 100t i*3*i 10*1 

4 44 4^43 334 ai 444* 43 X43 ^§34 LiCo0 2 44 #444 3124S4. 
(4^3 3) 

3.1% &<q<L3. 5% *£3 Ai- 3^HS**Hh *3* a>44 314 ^44^14 43 24 4143 4*1453 
4. 

47I 4a] o^l i_ 7 4 13°] 413 0.3. 7^4 44 443 EDX 4*1 (Energy dispersive X - ray Analysis) 444 £ 

la, £ lb 4 £ ic3 44 44344. EDX 44 43* 444 4*14*1 44 *4 34* 33 444 4 4* 4 
3^4 £ la, lb 4 lc3 UL4 Al 33.7} S^fll 4*H 1, 7 3 133 443* Al3 *34* It 4 s i!4. 

£4 334 LiCo0 2 44#4, 44 LiCo0 2 44#3 44 4* 34(0.iC) ?5 2*(i.0C)343 44 44 ( 
capability)* 44iL3 343, 4ah 4 , 10 ^ 164 3^3 13 3* % ji*343 44 444 4343 £ 23 
44344. s 23 443 34 43, 3*34* 4*13 4, 10 ^ 164 13 *4 433 4443 44id4-4, 
^-§414* 4*H 4, 10 S 163 434 3^3 13 433 3*fl 4*43 44* *4 43* 44^* 4 4 $14. 



3*. £ 2i 44^1 44 *4 ^ 44 44* *cM43 44 443 43 ii^2ta« 34 ^^4^1 4 V 4 S14. 

43 a l M13 23 444 a.^. 3*^11^ 4*H1 4, 10 ^ 163 434 3^1 14 44434 A± 433* 43 
44* 44^4, i-ir^ 31* 4*H1 4, 10 ^ 163 4 3 3 3s^l 13 433 3*11 3 30mAh/ g 3^7> 4^)1 44!d; 

44 4 4 44. at, 44 4^4 x^<Q ^ 4a] $ 4i 10 3 164 32-^1 i3 337 r a* *44t)1 444 44, 
3i*3 ^* 4*H1 4, 10 3 163 333 3^3 13 43^4 3 0.3V 43 444** 4 4 44. 443^s 4 
3 44 3 43 344 4*lP 4, 10 3 163 437} 3^3 1^4 %±E-3. 434 43^ 444 3^ 3444. 
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[£ 1] 





0.1C[mAh/g] 


1.0C[mAh/g] 


i 


161 


113 


^H) 4 


162 


143 




160 


140 


16 


158 


145 


2] 




0.1C[V] 


1.0C[V] 


1 


3.91 


3.57 


4 


3.91 


3.85 


*!*H 10 


3.91 


3.86 


^Hl 16 


3.91 


3.87 



-*7i 4; io ^ 164 13 44^1 4°1# 4^ 4^4 4^*H a 14* £ 341 44*fl$4. 4°1 

S 4^ 44^] 4*11" 4.3V-2.75V 4°H4 0.1C**0.1C(131). 0.2C^0.2C(3^). 0.5C^0.5C(10S]), 1C 

♦*1C(6J|)S SSM^H * 1 8-^ i a^ 44^1 4^4 #^^4. ^ 14, <a*H 4. 10 g 16^ #4 

4 444 4£7> f7]-5HE 44 #±7} 34 44 <4 wis ofl is] 444 444 ^4 47RM] 44 44 4^4 
£t S14. 



4^1 jl4 

4^4 h).<4 Qo] t 4^0] elf- o]^ ^j-g. #444 £4 ^e]4 34 4444, X4 &4 34 4 

444 444 3-°s4, 444 LiCo0 2 * 44 ##4s 444 ^441 44444 4 30mAh/g°14 #44 
%SL^, 4444^1 1/241 *|444 #4 44(mid point voltage) 3 4 0.3V ^5. 444 14* £44. £4, 
S4 ^ej4 4# 4444, £4 4444 £t«H 4444 X4 *]el4 34 44444 44 

tt^s 444 ^44 444 444 £4 4 Sl^s., 2«fl °]4^1 444 471- 44^1 3l4* £4 4 44. 

(57) ^43-1 Hfl 

44^- 1. 

S441 «1^1 i£4 1^4 44 4444, 44 4^14 0 1h44°1^, 44 4 A 14fi4HS ^ 44 *Hh4*1 4^41 
»|is C> 14 C H4 444i 4^34 444, £4 44 4444 £444 £4^34°1 ^4 47] 44^1 l *fl*l 9^1 
444^43 4 3 si 4 44 °14s] e]# 444; ^ 

47] 444 l ^13 9^1 444^43 4^=14 44 6 14^1 34 444 

4 3L444 34 <>14 444 44 444 

[44^1 l] 

Li x Mn!. y M' y A 2 
[44^1 2] 

LixMn^y M' y 0 2 . 2 K 
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[S|-*H 3] 
Li x Mn 2 0 4 . z A, 
4] 

Li x Mn 2 . y M' y A 4 
5] 

Li x Bi. y M" y A 2 
6] 

Li x B0 2 . z A, 

Li x Nii_ y Co y 0 2 . z A z 
[5r*M 8] 

Li x Nii_ y _ z Co y M" z A 2 
[SJ-*M 9] 

Li x Nii.y. z ' MryM' z 'A a 

(-#71 ^HW, 0.95 < x < 1.1, 0 < y < 0.5, 0 < z < 0.5, 0 < y 1 < 0.5, 0 < z' < 0.1, 0 < a < 2°l31, 
M'* Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, Dy, Ho, Er, Tm, Yb ^ LuS oj =o)^| $ 
oflA] AiajEjif- §>q- o]^1-o] 31, M" £ Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, D 

y, Ho, Er, Tm, Yb % Lu3- °]^^ -"H^fc ^14 o]a>o] ^o]^, A fc q, F, S ^ PS. 

•*1^S)31, Bfe- Ni BE^r Co^t)-.) 

1 %H] ^l-^^ ^7] K^n^ %■*} Wi. elf 3^#£ 10 vfl*l 90 f"f}%3. £*Hsf3i, 47] 

elf ^#^r 90 : 90 10 f^/o £#*N= 3$ elf- °l*r 3*1-8- ° 0 1 ^ %#C 

£ ^ofl y]^^ 3:^ 333 ^ ^S?*, ^ ^AjsHH-if-AHH, ^l?mtll 0 lS $ «MHfl|-X| 7^1 
oi^-oi^i ^oflA-i .ysis]^ £fe ^ -a-^-l-S- £% v *Rr S^^el #01 §1-71 jj-ah 1 iflxi 9 sl 

^-tl-s^-Bl ai^si^ 41.4 01 40] ^ si-tl-4 «>7l 5}-*,^ 1 vfl^] 9 s) a^ss.^ ^s)^ *>4 °1^ elf 

Iff <- £ Wr 

£t*Rr elf o]^ *L*l-g- 7|2 
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[S^M 1] 
L^Mnj.y M' y A 2 
2] 

Li x Mni. y M y 0 2 _ z A, 
3] 

Li x Mn 2 0 4 . z A, 
[S*«M 4} 
Li x Mn 2 . y M' y A 4 

5] 

Li x B!. y M" y A 2 
6] 

Li x B0 2 . z A, 
[SpSH 7] 

Li x Ni!. y Co y 0 2 . z A, 
[5r«H 8] 

Li x Ni!_ y _ z Co y M" z A 2 
9] 

Li x Nii. y . z . Miy M' z .A a 

tft7) ^< i \}*), 0.95 ^ x < 1.1, 0 ^ y ^ 0.5, 0 ^ z ^ 0.5, 0 ^ y' ^ 0.5, 0 ^ z' ^ 0.1, 0 < a < 2°l3I, 
Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, Dy, Ho, Er, Tra, Yb ^ LuS. ©l^cH^l 
°M *}T-f M" £ Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, D 

y, Ho, Er, Tm, Yb S LuS o)^o]^ #«>5)fe- *|-t4 o]^ |i«]n], 0, F, S ^ PS, °}^°]^ ^°\}*\ 

a}S]S)51, BfeNi 3^ Co°m.) 

*ll 3 %H1 &°H, -8-71 ^ #7] 5.^5] #o] 1§^<g ejf. Jr).^ 10 90 #7] e|# 5|-^-# 

90 ifl*] 10 f^/ol- £#«H *H«Rr Stl XI 2 «o^. 
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I^^S] ^^1 A3l 

6. 

^1 4 -%H1 XW*1, ^-7] 300 ^fl*l 800°C^ 1 ifl*l 12*13: ^^l^fe ^ ^2: U^. 

*}o]h.s-a>oi c > =± 4A]7>a.viioiE ^ *Hh-im ^ksum e^. o]=lo^ Ai^si^ aj-^-i-a- i«-*Kr 
a^^Bl ^^sj ^joi ai-rf 

^1 7 $]<>H, ?dS ifl*l 200°C°M 1 24*1# -*Ul*Hr 3jS H 0 ^. 

4 5 ^ £fe 4 7 SI«H>H, A cM ^ ^-71 5}f- ^t»4 t^4°|H -g-°!] ^ ^-g- 0 -^ 

*}3L Hl>^^ ASi ^7}A]^ *W*Rr ^O] TllS iJJ-lg. 

£3 
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£^ lb 

C 



o 




0 20 40 60 80 100 120 140 160 180 



(mAh/g) 
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cc 




Ah, 


120 - 


5 


100 - 


So 


80 - 


i£i 






60 - 


3 






EC+DMC(1/1)+1M LiPF a 
4.3V -2.75V 



H|HOfl 1 

- urn 4 

^A|0§ 10 
^A|og 16 



1 — 

10 
*\0\i 



1C 



15 



- 17 - 



